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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )H Responsive to communication(s) filed on 14 June 2004 . 
2a)D This action is FINAL. 2b)K This action is non-final. 

3)D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

V 4)K Claim(s) 1-22 is/are pending in the application. 

4a) Of the above claim(s) 3,5,6 and 11-22 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) [3 Claim(s) 1,2.4 and 7-10 is/are rejected. 

7) Q Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)Q The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)Q All b)Q Some * c)Q None of: 

1 0 Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Election/Restrictions 

Claims 3, 5-6, and 1 1-22 are again withdrawn from further consideration 
pursuant to 37 CFR 1.142(b) as being drawn to a nonelected Invention and/or species, 
there being no allowable generic or linking claim. Election was made without traverse in 
a paper filed 10/31/03. 

An action on the merits of claims 1-2, 4, and 7-10, as they read on the elected 
species, follows. All rejections and objections not reiterated below are hereby 
withdrawn. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 1 02 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
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37 CFR 1 .56 to point out the inventor and invention dates of each claim that was not - 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Applicant's arguments with respect to claims 1-2, 4 and 7-10 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claims 1-2, 4, and 7-10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over EDWARDS et al. (IDS ref: Biotech. Prog. (2000) vol. 16, pp. 927- 
939) in view of VARNER et al. (IDS ref: Curr. Opinion Biotech. (1999) vol. 10, pp. 146- 
150) and BERRY (TIBTECH (1996) vol. 14, pages 250-256) 

Claim 1 recites a method for achieving an optimal function of a biochemical 
reaction network in a cell by calculating optimal properties of a biochemical reaction 
network by applying a computational optimization method to a list of reactions 
representing the biochemical reaction network, altering a listing of reactions in the 
network and recalculating the optimal properties, repeating the altering and recalculating 
until a desired optimal function is reached, constructing the genetic makeup of a cell to 
contain biochemical reactions which result in the calculated optimal function, and 
culturing the constructed cells under conditions which to allow the cells to evolve to the 
optimal function. Claim 2 limits the reaction network to be a metabolic network. Claim 4 
limits the cells to be prokaryotic. Claim 7 limits the construction of a genetic makeup of a 
cell to be alteration of one or more genes of the cell. Claim 8 limits the gene alteration to 
be introduction of one or more genes. Claim 9 limits the gene alteration to be 
modification of an endogenous gene or genes. Claim 10 limits the biochemical reaction 
network to be a "substantially whole" (interpreted to be -complete-) reaction network. 
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EDWARDS teaches a method of determining optimal growth in E. coli using 
metabolic flux balance analysis of a metabolic reaction network (abstract and pp. 927- 
928). It is noted that EDWARDS' flux balance analysis is a method of computational 
optimization. EDWARDS teaches that his method comprises changing reactions (and 
conditions) in a metabolic network, recalculating flux, and repeating such steps until an 
optimal flux is reached (p. 931 and Figure 4). EDWARDS teaches that his equations 
representing metabolic reactions comprise all feasible metabolic flux vectors (p. 929), 
which suggests that his equations represent "substantially all" metabolic reactions. 
EDWARDS teaches that growth of engineered cells may be determined in silico (e.g. p. 
933 and Figure 5), and teaches that his models may be used to design metabolic 
networks in cells for industrial and further research purposes (p. 938). EDWARDS 
specifically teaches that his in silico predictions were compared to experimental results 
(p. 933), thus necessarily teaching culture of cells. EDWARDS does not specifically 
teach culturing of engineered cells to allow expression of an optimal function, nor does 
EDWARDS specifically teach introduction or alteration of genes. 

VARNER teaches that cybernetic (i.e. computer-implemented) models were used 
to predict actual growth/metabolism of genetically altered and cultured cells, including E. 
coli cells (p. 148). VARNER teaches that "genetic alteration" may include deletion and 
"gene-shuffling" (p. 148). VARNER does not specifically teach culturing of engineered 
cells to allow expression of an optimal function. 

BERRY teaches an in vitro method of optimizing production of desired products 
using genetic engineering wherein genes are introduced into E. coli cells (p. 252) and 
the engineered cells are cultured under conditions which allow the cells to evolve to the 
desired/enhanced level of production (p. 253). BERRY teaches that his method is one 
of metabolic engineering which comprises flux analysis (abstract and p. 256). 
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It would have been obvious to one of ordinary skill in the art at the time of 
invention to have cultured genetically engineered cells, as taught by BERRY, designed 
by the in silico steps in the method of EDWARDS, where the motivation would have 
been to grow cells which are designed for optimal production of a desired product, as 
taught by BERRY and suggested by EDWARD'S teaching to design cells for industrial 
use and further research, and the teaching of both EDWARDS and VARNER that 
construction of engineered cells with optimal reaction networks is desired. One skilled 
in the art would reasonably have expected success in culturing genetically engineered 
cells in the method of EDWARDS because VARNER teaches that cybernetic (in silico) 
modeling, such as the flux analysis of EDWARDS, can be used to predict modification of 
enzyme expression and activity in the face of genetic perturbations (p. 148) and BERRY 
teaches that his method of metabolic engineering is related to flux analysis. 

Conclusion 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marjorie A. Moran whose telephone number is (571) 
272-0720. The examiner can normally be reached on Mon. to Wed, 7:30-4; Thurs 7:30- 
6; Fri 7-1 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Woodward can be reached on (571)272-0722. The fax phone 
number for the organization where this application or proceeding is assigned is 703-872- 
9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



Marjorie A. Moran 
Primary Examiner 
Art Unit 1631 




